Searching PAJ 

»■*■ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 l)Publication number : 09-139374 
(43)Date of publication of application : 27.05.1997 



(51)Int.CI. 



H01L 21/306 



(21 Application number : 07-296776 
(22)Date of filing : 15.11.1995 



(71 )Applicant : HITACHI LTD 

(72)Inventor : MITSUYA MUNEHISA 

RATOBITSUCHI MAAKU 
WADA YASUO 



DCr-v 



(54) SURFACE TREATING METHOD AND APPARATUS AND ELEMENT OBTAINED 
FROM THEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To avoid deforming a 
microstructure in a drying step by dissolving a liq. deposited 
to the surface of a washed element in a liq. or supercritical 
fluid of specified compd. in a pressure vessel and lowering the 
pressure in this vessel held above a critical temp, below a 
critical pressure to gasify and remove this fluid. 
SOLUTION: Component elements of a high density integrated 
circuit to which specified treatment or washing is applied are 
housed in a housing 2 of a pressure vessel 1 and contacted 
with a liq. or supercritical fluid entered into the vessel 1 
through a pump 14, valve 18 and entrance line 19 from a tank 
1 1 to dissolve the liq. deposited to the surface of the element 
in the liq. or supercritical fluid of specified compd. While the 
temp, in the vessel 1 is held above the critical temp, of the 
specified compd. by a temp, adjuster 7, the pressure is reduced 
below the critical pressure to gasify and remove the 
supercritical fluid whereby the elements of a microstructure 
can be taken out without deformation. 
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mm \ ) tt«^iue4tr«irtt«cyuBtfEr 

«6&*n&**€AfflaMfi*£K*st>-C, WftfcMm 
Kffcft* I * ttfi BS?*ft*^«c$r® t £fo £ «M£ ^ x 

fit '{ftcMMtye B& u fcUKC , SE^SIrt Kfct *-c«# 

■rciMsttsAKiRAr « c <t . i*«Esertfc«#* 
k^b?* c <t > ftHssart ©•${**> & t >&sm 

«E«Srtfl>fi«*0fr«it ^©EMfcfcLBc 15 -7 fc 
(tttl* &B WttAKTKfiT* 1/ «>t:*a« fffttt 

[18**4] iBESSrt^©S*©a ACTS, MSfC 

& t »i*fifiTOl«E*i* cfc ♦) fcfit »«!i«>«(t:«C 
£18*31 3 G«02&a*A£#g. 

mum s 1 »«^*©s^^6g(*^^©aaaito 

<c cT: 0 * ft * *N*fif*r A * t i <> « , ttft** 
gfc * 6 9tt U "C C - & «# « ! t * 0 4 ©t * yftJWCB 
[■#*6] te&^^WTi^^ejlfl^g-C 

B. ;«(*Ait^*a^^f*ttm^«fk^.te*^5& 

ifi«*»e(t&«©E«gSfcatCSotett«CE*<: 
*ff E*KT«C f£Ttf U«VC SttflB£ftiS#£ ft L/ f 
HX 0 f"& < 3M££ Mil * C <L t f *S®*!!JIggo 



0) ffB9¥9- 1 39374 

2 

64) * * o > - h iUSftTOS^SS $ ©Jt*^ 

ft* fb OX ft& ZtitcCt if 
[»»^] 
[ 0 0 0 1 ] 

a « t Atimxn r* ia(*sa t 

C 41UDX^ - > i"©««tc Wffl-C** i t i> tc , 
[ i) 0 0 2 ] 

[ o o o 3 ] 

ft^aHa.> < ^ - ^o>m&c m u x t > AmraHtai 

tttttc u C/^ci r* i, * fc > 
RM^> - >©«W*^'C«i*iBt|**U'Ct»&» 

i, 

[ 0 0 0 4 ] tKttjftfi«r«^HHl£ec J: -? r SMKCHS 
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3 

UMc-g&Wj. lafttc lift 6 ft i*. 

[ 0 0 0 6 ] * fc, *«ft©HaSiilli-Cli, Srfc'C&SHB 

H© — ?£ft ->'Cl*<6 0 
[ 0 0 0 7 ] 

[ o o o 8 ) *^#^^aiaofccc'k*aBsffas(tr-* 

ft&fc 6t\ *<BttlJ&W»b < *8 < IUMBMK 

?Sl*fc4HHOE**Bs»E*«TK:»r«> C £K J: 0 & 

[ 0 0 0 9 ] mfi&KZ < ^ l - £ C - 5 #»Pft 

fr-m 2 W? &^BSP?ji#«: a*pxx@ 
*tt«tt©tt*(cfWf *C £*ffNB6 3-179 5 
3 0 . 4H3¥ 1-2 208 28, «H72 - 2 0 9 7 2 

9. 1 27832ft £'tc&^&ntv*« 4? 

ccffl mubw < & o &<, ftxBntKS-ct*, * 

5-47 7 3 2Ki£^&tVO'*o 

*fitT*«#© i o o 9© i «*a>*iuaT-c**£* 
uxtm^m t>nz&ijkm#>x<\*$i>c tvm 



CD «MB¥9- 1 3 937 4 

4 

»ffiCMM*«:S*l, fc»K . ft £ ^ tc 

cc^ * 6 j&^titMM 1/ 9 & BlfcTft * . *©fc*Mc «* 

4>&itcc£««mutt i; c t wi c *o **ft©«2 
x\t . «Lsi*« i/ fcSfr»^a*ffls«KBfc* 5 n 

[ 0 0 12] *finoffiB<*, «.«3nte*-fC'«fflft 

4v »i*iia tcaifc^ft* u * cottar, c n ^fflBs 

jhr«<cw^ft«. cti&. m*>Btovissmm{b& 
<t *«w £ ft£. 

#ttTarft&. St-?r. WrinxKffl^AiAftttviB 

tt©«#KB*T&©#»fflTft*. d-*>6S»<c«c- 
&aW*3t«tia*^*$i»C i £flS[*tt^*tt^ftt-C 

[0014] *^^6©^l*cc J: 0 . ^Iicfk6^ 
# ^ Safcf £4>*t3 b I £fao>-r>X ft ^> c £ & 

& C * liC tlJ: 0 ftjftK^I »S ^ C £ . Bil^g 

40 R'Cft*. *e6W8C«C*6tl**KrtCE»ft#tl/'Ctt, 
J*«7Jla-*. »«7*a-JU, «JR8t8JeLt©itfill 
^k*ft£^K*l/l*. 

[ o o 1 5 ] m>mm<Q%mft\mtthffi*t\*\t 
?si»3>sff a bfcawa* t&njtf^f t£4^8*£ 

50 4>a^ e *fc»W*0!>J:9**l-ift(*ttaR£, «itt/)Vj> 
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*©±T«BfflWlcStt3^&C th. ft* u»**-C 
£4. U*0&#6SJKtigl£, »E££rt(DE/j£« 
IVCtfAft*' 4BSI*, SBPiOflftttsUrfflBffSl** 
H**Ci*ft<^i*ft&ftoC£M>4. 
[ 0 0 16] SkMlttlXCCfflc *A:«*I4 WtBHt-&«6C;««S 

^<oimmmm<»&.£tc mam* znm? 4$£cc 

I*. 8»d*TbTl*n«. SfflWHfcfW»*«:*fbb 
fcttSr-«Et/c<>±< tS*>fti* 0 UM,ft#6&t# 

MM 01'. 

[ 0 0 17] »/]#a**a^t/fcai*«:»reftS«W) 
l»i4C4J*tmWWBjjC^fe«f*U<*l'. Sfeft 

iftw^+^ftttaj-c^sw 1 ^*) tart, Kft4>**itt 
taBttKlfflBi/fti^-c**. *v>tc&>ic. KE 
tt©»s*^MT-8J*T 4 c ± aw * w agoa 
fi»«^«f ^wc^n4*s, ^4 ja*©ajs*K© 

[0 0 18] *£WKJ:4EG*Q#&£ft4i&tt. ».'h 

©SLTt' 4««>T »a©a#tt*#gEKl J: 4r$*t*a 
(TC * 4 JSM . c ftsws o T I * fc <L L- 'C iy tfc A <*: 4S: 

4, HP*. ^*T^*^(*^m^a^WT^^U 

*«:«•? a btearfl!>jtB«w«*ac 

[0 0 19] JSBSMWte Urii, ZKfklKX. 
4C t&WBi t\Xl>h& < (OttHSMH-r 4C tttX- 

*4. cnz<Q*Pv*mn&&&3 1 . ax^ssicis 

C »=Kf UKXtt . 0 fig >#S§ 4 C t KtfKf*# 

ask v h ftc tr * c » * »aa>*> . aw u 



(4) ««»9- 1 3937 4 

5 

ciir*4. 

[ 0 0 2 0 ] 1 I^O/dttS0)«S@^S 

io -en-enB8»aSTciB»fiE*Tptai4*ci-c 

(*. B#££i*3i. 3'C. BIHE/3&7 2. 9ffiEr 

[002 i ] »'l#a#tefi»i/r^4«<*&e*i/r 

M3b-*Xi>t&*ifi* «BK71ftttsl&rj£lB^aac - 

e±<c— jg&aii/raitttaicAofciitc, aia-c i 

aE^tiat-4^CccfiJg3ii^nJa^^v^. 

fe©ttfl>tt«<c J: 0 SSFSCC'SttliB WStt J: 0 f£< ft 

«rfi!S*lJair4Ci^lcfS lyC^ 0 
[ 0 0 2 2 ] @ 2 cc^^cc-i*, J: 4»S VA^ 

30 ^©^saiOTC>ftliaBfl>««BB , C«>4. fifESS 

J:^«S©BID»€raB^«ihr 4E**BS3 

ft 0 . S<f4A«»2 ti Jfe^i > y *s a ft r<, > 4o S 

♦js«*uiai$ti4, aE»st#it^>^i i jro^aii- 

l3t*>^14tai/t:ttSftBl 6«cS6ti4. 1 

40 tt(cMfBSnfctBM^tt^JU^ 1 Btm\9 A > 1 
9«:iil,rsS*#cc^n4o 1 7 tiUBEAMW-c* 
4. *ft f07IM«^ft!RBWHK WMf tJS 9 A > 2 

*BS5t1«!5««:*fHl**t:^fe. JIS^^>27^ 

4aur^a«eawB3n4«^<>*4. naw^A^ 

2 6i*iSaifM# , C*4. sMgtcliiSLr^ftc^, ft 
iteonr«cc£ o 4 §».?fi;cc J: 0 VOto&&im& $ n 4ii* 
50 cci*. jt*ic^^«BB*sa:W&c41>?I*c^. 
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[ 0 0 2 3] J: ftOHHtft £f«a Ufcltil* 

-mmrAmmm^zm mit:i**r'M*b* 

"C*> 0 , *> £i >i*:£i#Bfi5S* < "C <> 
&*']*BIMM& ft 0 . K£lim(i»BBB©«Mt 

®S i i/ r *«]*ft <£k t&tic **<, >x li, 
®k Gas t ox ssr & ffi*©(a«iiax©.«tt«« r- ft 

< . S^tC3£c*LA:St^SS»4Wt*^aM*IIX^.'iaft 
fc£*n*. PH^ti, tettsfi 

2 5 6*Pb'v> h©$^-*-$ v *?>*^7 
^U 9 9 5^«$to *l> V 

LSI r ©TttSl 5*fc 1 6^-s>cc 

[ 0 0 2 4 ] 8l*©&BSfttc J: &*»WtWr HjiT 

««BX«E>»* t ft *£ft WW«l ' C tt, C OtfittHa 

*fej»B#ogt»©w««tt*PX«9r^ *@ft:g«©ttg 
■Ctttt<, ^RMnxMM^ a t^fiKffr«. 

m ©ttriift < , R*SKc«ox»^*tr &as©tt 
ft fc, lie n n>0^(otii&tcmvf>ti 

h. 

I o o 2 5 ] sfiftBioiMucatceasnftittMM^ 

oftio *fcR*B©*»ic:nj: 0 *t>T 
t'lte'Cfc. «0 & ^ fcx^©»/MB#B©ffi 

Itfitt: jfiflt L/C $&©Sffl < &» & « 

fc. m«MtiDxacc4T^<MdOiblW2 5tt 

±fc ft* i sa^m^Kft c n*> ©i - rn© wi** 
■te tet * r t> . **m k J: hKRAtt&flBfc&v 2 * * 
Ci*< (MS tf*C ft ofc. ftfc. Oh© 

[ 0 0 2 6] UV^7^- ttfftilfl©£tt-C 

4»/J46j6(tol^S«4>^r&C^^r**. ft: 

r * $ ft* • *-©£ <* at* $ t - i ©tittw- / - 
h *-c* *j , § s t*ft -b > * >• - h juKii-r * *> © t> ft 



8 

A*-i«ti*ti»bA:aa» k &aoiH*>9K:. <e©& 

7c-Cttmf ««^ab«. *JM<iC©J:*fcttmtt 
©ttHMUCtlltt'C**. *fcAX*6l*l«Wttt 

10 [ 0 0 2 7] *5MB(C Jai»-c«R*Sa#<0*ifi«:ftS 

i/c^< 0 aB»aw*«ifiaw3W^c*«:«>«. 

[ 0 0 2 8] 

mm 1 

>• - h .UCftgklgi' 'J 3 > ^I'f 'J V y 

< tcj; ^>J2^2©^tc^L^o C 

^atc^oo. 1 $ »a>^~t*©*dcca{fc*''j 

a > C«fll $ i*/Co C ©«HT ^ ©¥9©4MW ^ *J a 

%i »-cscx y v y ^ 7 ^ <c ^ 0 2 ©*ss©#m ^ y 
>■*■-» rtr»*H»M«Mkvy a>«R^ote. c© 
30 $x/N**iB<bay ^A*a?ftcciRrc<t^j:o^y 2 

>^x.M^fg|i¥5li, Mft^y a>*cBfc>4afc3©*» 
mE^Stc^O/Co CC^4SKs^ttS©XB(fc8S*ai 

wasnft<a->r)&»6«Eo, ^*->«j«(s«:(jEtt 
otettBrso fflofc. ^SjiMtfRSfa 

♦J ©* ^ X t BK«r W L/ . H i 6£«f>Btt *** *C I - ft 
[0029] ^feW2 

Attfl 1 A H»©I«Kl * 0 , 1/ U n > 0 x * \<o&mc 

mm tmtf l> ^ >s -cs^n fc#as^ y =2 > ^ ^> ft 

*[g4 (a) ©^^-vtJBJUUfc. -e©)*$^2^ * 
□ W-tJl/Cft6 # >Xv^C, C©Wa>4xA«4c 
Hit* y «J A*J8?BK:«rc itc j: 0 fy 3 >*»xM<r 
»*^i»JI?*^c. E14 <a> ©M^->©^ci)i©tt 

wsu^©T^J©^y a >*»B**nteW» , c, 7** y 
so *a*^^*6*«:»ot:*»ofc. vtc»r% c©^ya 
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>sx^£BE«s<M#4tt«aK^ u cn^ott-r 

rd-^REl/. - >»6fi«l«rtt» L fctffflS'CKO US 
Ufc. ^«S^«g&HStcj:0. «4)BB#B4 
<b> tM>6C£*Bffit,;fc. 04 <b> KfcOC 3 

frUfcafc^W+t 1 g ft $ * fcH-tt«fl^ < # - > 

[0030] *fe«3 

£&M5Fg 0 fc is *)*l><?J-> *©ftffl idJiS 0 - 1 
**a>.rf-hJW&*(fci' l J:3:/±BJS2 * 

x/^WffltCiSJiO. 1 S £D >> - K'MB 

Bfts-y 2 >£ttttd<ttfciit, y y ^7 v cc«fc o@ 5 
!/ 3 > -5 x; n **Bfk* 'J 0 JuM^mc X 0 i|ft» £ 

x**>yi,fcKK*jfcL:rci -^-ccnt i 

o. B5 (D) ©*a^»^nrc-*ci*w8Ufc. 
eij*> . m\v>%<ti' y a >B*it£s t\tt*m>*>u y 

2 > * jl .» \<px ? * > M JJKffiftKttf f O fc$3* . ±BS 
ofi*®(D#ftB^ 'J 3 > Wto-IIWS' y n > $ x 

«4>'c b #m* z it tcm-\±mo»<* - vitrei*, 

> < * - >»Stt*lMiT > 'J n > ^ x; * * > y 

$tlfc»#Ktfg<.,T:i'fc. 
[0 03 1 ] Sfe«4 

^aWSHcc: * 0 , &3 2 0 0 m m0 i"Ja>^i 
tCMMO. 4 5*0>-rf-Mk HBO. 3**a>>' 

- h *c>s?» ist'A b%££ o v &bbms &ku fc e 

r-Hbnri^i*»»*2 s *o»- h juob 8 tcx 
*6icB**?x^t:i&ftttJSfti$*u 

fc. »l'T\ *V>/^'*«?ft. **, **RUfc7? 
B. l**'CBxa»i»fca«: 1 C4>4XM«-£B#;icC 

BK«2 7^rc06 t nUBKCMKItZBIUKBtm 
ftttl/fc. COB. «i*Z^ft^*^OgSFS*C^E 

(./c u fc* fctfffl $ trfcffeicRfeffl u fco eaics 

2f^g£4 0'C^±WfctS<C«EO*C^y 3>^XMt 



(5) (MT9- 1 3937 4 

10 

KOIiiUfc. ft¥SB»iSSHBK:j:0. ^x/\±(CttSt» 

i/fc/ <^ - * c i ^ s^s (./ fc. o fc^cc 

*jM>t i iawB8*&. Mi'itBec^&Bmm 

^->fco 

[0 03 2] «BM5 

f ^«r«c*fc*?f« y v ^7^- ijsts 

6 $ ^D>>'- h.'U, BS 20 4»a>j(^MIrC#* 

10 bbo. 6 h*-c»«i,fc. «i*-c. cn 

M(r»7?«». tUc, B(r>7?B^WXBl#. BBk: 
*S*'C*»Kl8fe»l/fc 0 «T, ^ttmi il5]^pgM$ 
*fc. tSJl/fct^^^'C^fcfiiJfi^^a 

Ms^si.wisssi/fc^s. OTaat'c 

Vofco Aa*'Cg«?£jg3iifcl51-f±1g(D^'J=3>'5' 

fc»ftcc<>nB«3ttJiwff6nfc. 

20 [ 0 0 3 3] U±l*rni. BJMI&<tm£BMlii:*£ 

- a j=> na* fc c 1 1 *i- ^ * *c b & t *. 

[ 0 0 3 4 ] 

^u^s^^M^^iv^c^a^^^tcsfeufc^ 

t a < B o ffi-r c ti^T * * . 
[BSi(oGrmftseQ] 

30 BB^ntfB. 

[B2] *M^J:&«ye^7^CE}£BB0E>RKB«r 
^ H. 

[04] (a) &^H2&1$l.»Xft&Otim'l^<*~ 

[@5] (a) OMkM3<c«$i'rfftfi/Aix?^>y 
BcD^y 3>«jx^fl!>RBB, ( b > «r^*yB»r 
<^>x**->^a©Kffla # 
40 [R^a>a*J 

7-BHSBBS. il-r^. 1 2 -»Ot7 l 3 
-SSaih 14 "*>7". 1 5 "-a»l»Jk*, 16-* 
SMB. 17-&3BB. 18- 19 • «A 

2 1-BB9<«>. 2 2-BMH-, 23 7^ 
^3r-, 24 - »f^M^7', 25-MSBB. 26 - 
mmtikfr, 2 7 -©R* ^ > % 3 1 -^NBH^ 'J 2 
>. 3 2-Bft^ya>. 3 3 ->y=i>Ste. 
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